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1. (currently amended) A hetai h-eated silicon wafer fui lioii-uAldative heat tieatmen t 
for use in semiconductor device manufacture, wherein the silicon w^fer is ohtflirted by slicing a 
silicon wafer from -a si 1 iron w gnf he.mP pre;pf)re,d by a r/nchr alski method or a MCZ method , 
wherein the sliced silir.nn wr^fer hns a V-rich region, an T-n ch region. 3 nitrogen concentration is 
in thea range from 5X10^^ atoms/cm^ to 1 X 10^^ atoms/cm^ n nd inch id es void defects; and 
wherein the heat-treated silicon wnfer is prepared hy heat-treating the sliced silicon wafer under a 
nnn-nyidative atmosphere such that the voi d de f ects of a wafer SlirfRCe la yer thereof «re reduced . 

2. (currently amended) A silicon wafer for non-oxidative heat treatment for use in 
semiconductor device manufacture, wherein the s ilico n wafer is obtained from a sihcon ingot 
being prepared hy a Cyochraiski method or a MCZ method w ith V /QI higher than 0 . 1 8 mm^ / °C 
min and not exceeding 0.4 mm" / min where Vis a pnlh'n g speed and G1 is a temperature 
gradient in a vicinity of a soh'd/liqiiid inte rface, and wherein the sihco n wafer contains nitrogen 
concentration is in tiica range from 5X10^^ atoms/cm^ to 4 X lo'"* atoms/cm^. 

3. (currently amended) T ^rThe heat-treated silicon wafer for non-oxidatl vc heat 
Ueaimcnt for u&e in scmiconductui dtvicc manufacture according to claim 1, wherein the silicon 
wafer is a silicon wafer for hydrogen hea t-treated tieatnient oi a silicon wafer for under a 
hydrogen atmnsphere^ an argon ?^tmosphere , aiuiealingor a combination thereof . 
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4. (currently amended) A method of manufacturing a silicon ingot for 
manufacturing of silicon wafers for non~oxidative heat treatment, the method cmnpri^^ing- 
wh ei ehi a lucth o d uf ii ia iiur act iiniig a s Ulco ii mg ot b y pulling a silicon single crystal by a 
Czochralski method or a VIC7, method fo wami ffjctme th e . s ilic on m got, w h e rein n itrogen is 
doped and the silicon single ciystal is pulled under arconditions that a portion of the- Rilinnn 
single ctystal is formed in which nitrogen concentration is from 5 X 10^^ atoms/cm^ to 1 X lO'^ 
atnms/cm^ nnd thRt V/Gl is higher than 0 1 R mm^ / min 3nri not exceeding 0.4 mm^ / "P min 
where Visa pnlh'ng speed and Gl i<; a tfimperfltnre gradient in vidniry of a RnliH/liqniH 
interface. 

5. (currently amended) AThe silicon wafer f o r ma iiuf act trting arserrtrc D nd uc t o i' 
devic e manufac t ured by hy di og e n hea t tr e atment o r ai - goi i annea li ng of t he silicon ' wafer r omon^ 
ox ida tiv e heat ti- eatme nt according to claim 4 -?., wherein the silirnn wafer is for heat treatiTient 

nndftr ?i hydrogen atmosphere, an argon atmospherfi, or r comhination thereof. 

6. (currently amended) A silicon wafer for semiconductor device manufacture, 
having ^ pm nf a surface layer removed wherein a.doping amount of nitrogen thereoHis adjusted 
t / tlcing into an mii nt l if e of > i ■ e rfrtrr Hl e] i ': i nt' rrrt determined sueh that an annealed silicon w^afer 
achieves a predetenn in ed oxide film wifhstand-voltage non -defective ration with TZDR te-sf after 
said removal pf a surface layer of jim . 
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7. (currently amended) A method of evaluatmgdfiTf?rmir>ation of a dopingjiitrogen- 

r.nnr(=;nrrarinn r4npe^ nfn silionn wafer wheicui decision as to wliullitii oi iiul the nit ioguii-doped 
wafer ca i- i be usecH ts-trwafer for semiconductor device manufacture is iiiade by calculating 
a viitual cl e iac j i i t un a niU - oge n-Ttope d hua i ln:; a lii ie i i l wafe r comprising : 

hpat-trfiating a silicon w^fer Hoped with nitr ogen i indernon-oxid ntivp fitmOSpbere 
gnnh thf^t voiH Hefer.ts of a siirfare layer arp veAuae A ro a<i to obtain the nitrogen-dope.d siiioon 
wafer; 

rentoving the surface l^ye.r from the -nitropen -doped silicon WRf er: and 
rnndnrting a THHR or a TZDR test for the nitropen-dop fid silicon wafer. 

8. (currently amended) The method oi^i^ vaU iating wa f e r^according to claim 7, 
wherein t h e metli od uf calouUl ii ig t h e life uf the viitual e lemenl un the wafer is the TDDB test 
Hptemiine g an upper h'lnit of the nitrogen concentration . 

9. (new) The heat-treated silicon wafer according to claim 1 , wherein the nitrogen 
concentration is in a range from 5X10^^ atoms / cm^ to 4 X 10^"^ atoms / cm^. 
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1 0. (new) The heat-treated silicon wafer according to claim 1 , wherein the nitrogen 
concentration is in a range from 1X10*^ atoms / cm^ to 4 X lO^'* atoms / cm^. 

1 1 . (new) The heat-treated silicon wafer according to claim 1 , wherein the silicon 
ingot is prepare by a Czochralski method or a MCZ method with V/Gl higher than 0.18 mm^ / **C 
min and not exceeding 0.4 mm^ / ""C min where V is a pulling speed and Gl is a temperature 
gradient in a vicinity of a solid/liquid interface. 

12. (new) The heat-treated silicon wafer according to claim 9, wherein the silicon 
ingot is prepared by a Czochralski method or a MCZ method with V/Gl higher than 0.18 mm^ / 
**C min and not exceeding 0.4 mm^ / ''C min where V is a pulling speed and Gl is a temperature 
gradient in a vicinity of a solid/liquid interface. 

13. (new) The heat-treated silicon wafer according to claim 1 0, wherein the silicon 
ingot is prepared by a Czochralski method or a MCZ method with V/Gl higher than 0.18 mm^ / 
°C min and not exceeding 0.4 mm^ / °C min where V is a pulling speed and Gl is a temperature 
gradient in a vicinity of a solid/liquid interface. 

14. (new) The heat-treated silicon wafer according to claim 1 , wherein the heat 
treatment is under a hydrogen atmosphere, an argon atmosphere, or a combination thereof. 



